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(54) MOS-technology power device Integrated structure and manufacturing process thereof 



(57) A MOS-technology power device integrated 
structure comprises a first plurality of elongated doped 
semiconductor stripes (11) of a first conductivity type 
formed in a semiconductor layer (9) of a second con- 
ductivity type, each including an elongated source 
region (15) of the first conductivity type, an annular 
doped semiconductor region (8) of the first conductivity 
type formed in the serruconductor layer (9) and sur- 
rourtding and merged with the elongated stripes (11), 
insulated gate stripes (16) extending over the semicon- 
ductor layer (9) between adjacent elongated stripes 
(1 1), a plurality of conductive gate fingers (4) extending 
over arxj electrically connected to the insulated gale 
stripes (16), and a plurality of source metal fingers (7), 
each one extending over a respective elongated stripe 
(11) and contacting the elongated stripe (11) and the 
respective elongated source region (15), so that the 
source metal lingers (7) and the conductive gate fingers 
(4) are Interdigitated. 
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Description 

The present invention relates to a MOS-technology 
power device integrated struchire, more particularly to a 
Vertical Double- Diffused power MOS (VDMOS) or an 
Insulated Gate Bipolar Transistor (IQBT), and to a man- 
ufacturing process thereof. 

ConventionaJ MOS-technology power d&Aces have 
a cellular structure, comprising several thousands ele- 
mentary cells integrated in a semiconductor substrate to 
form a bidimensional array; each elementary cell repre- 
sents an elementary VDMOS and is connected in paral- 
lel to all the other cells, in order to contribute for a given 
fraction to the overall current o* the power device. 

MOS-technology power devices of this type are for 
example descrbed in the United States Patents No. 
5,008.725. No 4.593.302 and No. 4.680.853. 

Each cell comprises a polygonal P type body region 
{square or hexagonal) formed in a lightly doped N type 
layer; a polygonal source region is provided inside each 
body region; the polygonal source region defines a 
polygonal annular portion comprised between the exter- 
nal edge of the source region and the edge of the body 
region; such polygonal annular portion, covered by a 
thin oxide layer (gate oxide) and a polysilicon layer 
(polysilicon gate), forms a channel region of the ele- 
mentary VDMOS. 

The polysilicon gate and the urxJerlying gate oxide 
form a mesh over the surface of the lightly doped N type 
layer, since they substantially are continuous layers with 
openings over the center of the elementary cells. Elon- 
gated regions with no elementary cells are provided in 
the gate oxide and polysilicon layers; at this elor>gated 
regions the polysilicon layer is contacted by gate metal 
fingers extending from a gate metal pad. The remaining 
surface of the chip is covered by a source metal layer 
contacting the source regions of all the elementary 
cells. 

The cellLiiar structure allows to achieve high chan- 
nel lengths per unit area; this in turn limits the voltage 
drop across the power device when it is in the "on" state 
(i.e. the so-called "on-state resistance" Rdsot): tti'S is 
an important parameter, because it is directly related to 
the steady-state power dissipation of the power device. 

However, due to the fact ttiat the resistivity of poly- 
silicon is not negligible, a parasitic resistance is intrinse- 
cally introduced by the polysilicon layer in series 
between the gate metal pad and the gate of the cells; 
the farther a cell from a gate metal finger, the higher its 
gate resistance. Such a resistance, together with the 
input capacitances of the cells and with other parasitic 
capacitances (e.g. the parasitic capacitances between 
the polysilicon gate and the substrate in the area 
between the cells), forms an RC circuit which strongly 
affects the dynamic performances of the power device. 

Although the polysilicon gate layer is rKKmally 
doped to reduce its resistivity, the effects on the 
dynamic performances of the power device are limited. 



A significant improvement would be obtained aug- 
menting the number of gate metal fingers, thus reducing 
the spacing between them; this otsviously reduces the 
gale resistance of the elementary cells, but at the 

5 expense of a reduction in the channel length per unit 
area, artd thus with an increase in the Roso^- 

The parasitic capacitances can be controlled by 
using a thicker gate oxide: this however has an impact 
on the threshold voltage of the power device. 

10 A reduction in the spacing between the cells also 
allows to limit the parasitic capacitances, but again at 
the expense of an increase in the Rdsod- 

In view of the slate of the art described, rt is an 
object of the present invention to provide a new MOS- 

15 techrK»logy power device integrated structure which 
overcomes the above-mentioned problems; more spe- 
cifically, the new MOS-technology power device struc- 
ture shall have good dynamic performances but rxrt at 
the expense of the steady-state performances. 

20 According to the present invention, such object is 
attained by means of a MOS-technology power device 
integrated structure characterized by comprisir>g a first 
plurality of elongated doped semiconductor stripes of a 
first conductivity type formed in a semiconductor layer of 

25 a second conductivity type, each of said elongated 
stripes including an elongated source region of the first 
conductivity type, an annular doped semiconductor 
region of the first conductivity type formed in the semi- 
conductor layer and surrounding and merged with said 

30 elongated strpes, irtsulated gate stripes extending over 
the semiconductor layer between adjacent elongated 
stripes, a plurality of conductive gate fingers extending 
over and electrically connected to said insulated gate 
stripes, arxl a plurality of source metal fingers, each one 

35 exterKJing over a respective elongated stripe and con- 
tacting said elongated stripe and the respective elon- 
gated source region, so that the source metal fingers 
and the conductive gate fingers are interdigitated. 

A MOS-technology power device structure accord- 

40 ing to the present invention has no longer a cellular 
structure; the "body regions" are represented by said 
elongated doped semiconductor stripes, and the chan- 
nel is an elongated portion of said elongated stripes 
defined by the elongated source region. Each insulated 

45 gate stripe, which is associated with two elongated 
channel regions defined in the adjacent elongated 
stripes by the respective elongated source regions, is 
contacted by a respective conductive gate finger, such 
as a metal finger or a metal silicide finger. Thus, even if 

50 the resistivity of the insulated gate layer (polysilicon) is 
relatively high, the parasitic gate resistance of the power 
device is quite small . The dynamic performances of the 
power devices are thus improved, but not at the 
expense of the static performances. 

55 In a preferred embodiment, a second plurality of 
elongated doped semiconductor stripes of the first con- 
ductivity type is also provided, these further elongated 
stripes being also merged with said annular region; 
each elongated stripe of this second plurality is located 
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under a respective insulated gate stripe, so that the 
etongated stripes of the first plurality are irrtercalated 
witii the elongated stripes of the second plurality. 

The elongated stripes of the second plurality, being 
merged with the annular region, are at the same electric s 
potential as the elongated sitripes of the first plurality, i.e. 
at the source potential. The presence of a doped semi- 
conductor stripe of the first conductivity type under the 
insulated gate layer has two major advantages. Firstly, it 
allows an irrprovement in the dynamic performances of w 
the power device: in fad, being the stripe at the source 
potential, the parasitic capacitance associated to the 
insulated gate layer is an input capacitance (i.e. a 
capacitance between gate and source), while if the 
stripe were absent the parasitic capacitance would be is 
between gate and drain (the semiconductor substrate). 
Due to the Miller effect a capacitance between gate 
and drain affects nx>re negatively the dynamic perform- 
ances than an input capacitance. Secondly, the pres- 
ence of the doped semiconductor stripes under the 20 
insulated gate stripes allows to flatten the electric field 
lines in the regions between the elongated stripes when 
the device is strongly reverse-biased (high reverse volt- 
age applied between source and drain). Crowding of the 
electric field lines is thus avoided, so that early break- ss 
downs at the edges of the doped semiconductor stripes 
are prevented; this leads to an increase in the break- 
down voltage of the power device. 

Preferably, heavily doped semiconductor stripes of 
the second conductivity type are provided between the 30 
doped semiconductor stripes of the first and second 
pluralities. 

The presence of heavily doped stripes of the first 
conductivity type at the sides of the doped semiconduc- 
tor stripes forming the "body regions" of the power 35 
device leads to a reduction in the Roson 

The insulated gate layer is insulated from the 
underlyng semiconductor layer by means of an oxide 
l^er. 

In one embodinrtent of the present invention, such 40 
an oxide layer has a uniform thickness, equal to the 
thickness of a thin gate oxide over the channel regions. 

In another, preferred embodiment of the invention, 
such an oxide layer comprises thin gate oxkle areas 
over the channel regions, and thk^ker oxide areas 4S 
between the elongated stripes of the first plurality, in 
particular over the elongated semiconductor stripes of 
the secorxi plurality. 

The use of a thicker oxide layer over the regions 
between the "active" stripes (i.e. the elongated stripes so 
of the first plurality, containing the source regions) 
reduces the parasitic capacitance between gate arxl 
source, thus in^oving the dynamic performances of 
the device. Moreover, it is advantageous from the poirrt 
of view of the manufacturing yield, since it is known that ss 
thin oxide layers over heavily doped regions are quite 
defective. 

These and other features of tfie present invention 
will t>e made more evident by the following detailed 
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description of some particular embodiments, described 
as non-limiting examples with reference to the annexed 
drawings, wherein: 

Rgure 1 is a schematic top-plan view of a MOS- 
technology power devk;e chip according to the 
present invention; 

Rgure 2 is an enlarged view of a corner region of 
the chip of Rgure 1 ; 

Rgure 3 is an enlarged view of arrother region of 
the chip of Figure 1 ; 

Rgure 4 is a cross-sectional view taken along line 

IV- IV of Figure 2; 

Rgure 5 is a cross-sectional view taken along line 

V- V of Rgure 2; 

Rgure 6 is a cross-sectional view taken along line 

VI- VI of Rgure 2; 

Rgure 7 is a cross-sectional view taken along line 
Vlt-VII of Figure 2, in a first embodiment of the 
invention: 

Rgure 8 is a cross-sectional view taken along line 
VIII-VIII of Rgure 3. in the first embodiment of the 
invention; 

Rgure 9 is similar to Figure 7, in a second, pre- 
ferred embodinvent of the invention; 
Rgure 10 is similar to Rgure 8. in said preferred 
embodiment; 

Rgures 11 to 16 are cross-sectional views taken 
along line VII-VII of Figure 2 showing some steps of 
a process for the manufacturing of a MOS-technol- 
ogy power device according to the first embodiment 
of the invention; 

Rgures 14A is a cross-sectional view showing an 
alternative step to that of Figure 14 of a process for 
the manufacturing of a MOS-technology power 
devrce according to the prefen-ed embodiment of 
the invention; 

Rgures 15A arxl 16A are cross-sectkinal views 
showing further steps of the process lor the manu- 
facturing of the device according to the preferred 
embodiment; 

Rgure 1 7 is a schematic top-plan view of the MOS- 
technology power device integrated structure after 
the step of Figure 1 4; 

Rgure 18 is a diagram showing doping profiles of 
several doped regions of the MOS-technokigy 
power device structure of the present invention; 
Rgure 19 is a diagram connparatrvely showing cur- 
rent-voltage characteristics for a cellular power 
devk:e of the known art and for the power device of 
the present inverrtion; 

Rgure 20 is a detailed top-plan view of a portion of 
a body region of the MOS-technology power devk;e 
of the present invention, in one partk:ular embodi- 
ment. 

Rgure 1 schematically shows in topplan view a 
chip 1 of a MOS-technotogy power device according to 
the present invention. The chip 1 is provided, near its 
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periphery, with a gate metal pad 2; a gate metal ring 3 
running along the periphery of the chip 1 is connected at 
its edges to the gate pad 2. Conductive gate fingers 4 
depart horizzontalty from the gate ring 3 arxJ extend 
towwards the center of the chip 1 . 

At the center of the chip 1 a source metal piate 5 is 
provided; the source plate 5 has a central enlarged pad 
area 6; source metal fingers 7 depart horizont^ly from 
the source plate 5 towards the periphery of the chip 1 
and are interdigitated with the gate fingers 4. The 
source metal plate 5 is rather narrow near the periphery 
of the chip 1 and becomes progressively wider 
approaching the pad area 6; this is because the source 
plate 5 must sustain a current which is smaller near the 
periphery of the chip 1 (where the current is the sum of 
a small number of corrtributions from the individual 
source fingers 7) and which becomes larger approach- 
ing the source pad area 6. 

Figure 2 is an enlarged top-plan view of a corner 
region of the chip 1 of Figure 1. more precisely the 
upper-left corner; the gate ring 3. the gate fingers 4 and 
the source fingers 7 are shown in phantom for the sake 
of clarity. A P+ ring 8 concentrical with the gate metal 
ring 3 is visible: as shown in the cross-sectional views of 
Figures 4. 5 and 6, the P+ ring 8 is formed in a N- sem- 
iconductor layer 9 (typically a lightly doped epitaxial 
layer). The N- layer 9 is in turn superimposed on a heav- 
ily doped semiconductor substrate 10; the substrate 10 
can be either of the N type, in the case of a power 
VDMOS. or of the P type, in the case of an Insulated 
Gate Bipolar Transistor (IGBT). All the corKluctivity 
types given above relates to N-channel devices; for P- 
channel devices all the conductivity types must be 
reversed. A P- ring 50 is provided all around the P+ ring 
8 (Figs. 2 and 4-6); the P- ring 50 forms in a per-se 
known way an edge structure for the P+ ring 8. and 
spreads the depletion region associated to the junction 
between the P+ ring B and the N- layer 9, thus increas- 
ing the breakdown voltage of the power device. 

As visible in Figures 2 and 4, a first plurality of P 
type stripes 1 1 departs horizontally from the P+ ring 8. 
The stripes 1 1 forms so-called Txxly regions" of the 
power device; as better visible in Figure 7 (which is a 
cross-section in a direction transversal to the stripes 
11), each stripe 11 comprises a central P+ portion 12 
(analogous to the so-called "deep body region" of the 
cellular devices of the known art) and two shallower and 
more lightly doped portkins 13 at the sides of and 
merged with the P+ portion 12. Also, inside each stripe 
11 two N-(- source stripes 15 are provided; the r4+ 
source stripes 1 5 substantially exterxjs for the whole 
length of the stripe 1 1 (see Figure 4). In alternative, the 
N+ source stripes 15 can be provided with periodic 
Interruptions (Rg. 20), for the reasons which will be 
explained later on. 

As also shown in Figures 2 and 5, a second plurality 
of P+ stripes 14 also departs horizontally from the Pai- 
ring 8. The stripes 14 of the second plurality are interca- 



lated with the stripes 1 1 of the first plurality, i.e. between 
two stripes 1 1 there is atways provided a stripe 1 4. 

As shematically shown in Figure 17. both the 
stripes 1 1 and the stripes 14 extend horizontally for sub- 

5 stantially the whole length of the chip 1 , and are merged 
at both their edges with the P-t- ring 8; only in a chip 
region under the gate metal pad 2 the stripes 1 1 and 1 4 
do not extend for the wfx^le length of the chip but they 
are however merged at both skJes with the P-i- ring 8. 

10 As shown in Rgures 2 and 6, N+ stripes 24 extend 
horizontally between the stripes 1 1 arxl 14. The stripes 
24 are completely isolated one from the other, being 
surrounded at each side by P type regkjns. 

As shown in Figure 2, stripes 16 of a conductive 

15 insulated gate layer are placed over the P-i- stripes 14; 
each stripe 16 partially extends over the lightly doped 
pxytions 1 3 of two adjacent stripes 1 1 . 

As shown in Figure 7, the insulated gate layer com- 
prises an oxide layer 17 and a polysilicon gate layer 18. 

20 In one embodiment of the invention, the oxide layer 1 7 
is rather thin and has a uniform thidoiess. In a preferred 
embodiment of the invention, shown in Figure 9. the 
oxide layer 17 comprises thin gate oxide portions 19 
whteh extend over the lightly doped portions 13 of the 

25 stripes 1 1 , and thicker portions 20 over the P+ stripes 
14. As previously r>oted, the use of a thicker oxide layer 
over the P+ stripes 1 4 reduces the parasitic capacttanoe 
between the polysilicon gate layer 1 8 and the P+ stripes 
14, i e. the gate-source OnpiA) parasitic capacitance, 

30 thus improving the dynamic performances of the device. 
Also, it is advantageous from the point of view of the 
manufacturing yield, since it is known that heavily doped 
semkx>nductor regkms such as the P+ stripes 14 getter 
metal contaminants, ar>d when a thin oxide layer is 

35 formed over such heavily doped regfons these contanti- 
nants migrate in the oxide layer inducing defects. 

A dielectric layer 21 is placed over the insulated 
gate stripes 16; elongated windows 22 and 23 are pro- 
vided in the dielectric layer 21 respectively over the 

40 center of the stripes 11 and over the center of the 
stripes 14. Each source metal finger 7, placed ever the 
dielectric layer 21, co ntacts the N+ source stripes 15 
and the P+ portion 1 2 of a respective striF>e 1 1 ; each 
gate finger 4, also placed over the dielectric layer 21 , 

45 contacts a respective underlying stripe 16 of insulated 
gate layer, the gate fingers 4 can be made of metal, 
exactly as the source fingers 7. or they can be made of 
a silicide. In the case the N+ source stripes 15 are pro- 
vided with periodk: intenijptions. as shown in Figure 20. 

50 a better short-circuit of the whole P+ portion 12 (includ- 
ing the part of the P-i- portion 12 under the f4+ source 
stripes 15) with the N-i- source stripes 15 is achieved; 
this assures that the parasitic bipolar transistor with 
emitter, base and collector represented by the regions 

55 15, 1 2 and 9 has the base short-circuited with the emit- 
ter. 

The P- ring 50 whrch surrounds the P-i- ring 8 is cov- 
ered by a thick fiekJ oxide layer 51; the polysilicon layer 
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1 8 extends over the field oxide layer 26, where it is con- 
tacted by the gate ring 3. 

As shown in Figure 3, which is an enlarged view of 
upper -central portion of the chip of Figure 1, the win- 
dows 22 in the dielectric layer 21 extends tiorizontaliy 
for substantially the whole length of the chip 1 ; thus, at 
the center of the chip 1 the P+ portion 12 and the N+ 
source stripes 15 of each stripe 1 1 can be contacted by 
the source nietal plate 5. The windows 23 instead do 
not extend for the wfiole lerKjth of the cNp, being inter- 
rupted at the center of the chip 1 near the source plate 
5. to prevent the source plate 5 to come into contact with 
the insulated gate layer 16. This dearly appears from 
Figures 8 and 10. which similarly to Figures 7 and 9 
respectively illustrates the two possible embodiments of 
the invention with respect to the structure of the oxide 
layer 1 7. 

The whole chip is covered by a passivating layer 26, 
In which windows are opened over the gate metal pad 2 
and the pad area 6 of the source metal plate 5. 

The presence of the P+ stripes 14 under the insu- 
lated gate layer 16 between adjacent "Ijody region" 
stripes 1 1 has two nrajor advantages. Firstly, it allows an 
innprovement in the dynamic performances of the power 
device: in fact, being the P+ stripes 14 at the source 
poterrtiaJ (because they are merged with the P+ ring 8), 
the parasitic capacitance associated to the insulated 
gate layer 16 is an input capacitarK;e. i.e. a capacitance 
t>etween gate and source, while if the stripe were 
absent the parasitic capacitance associated to the insu- 
lated gate layer 16 would be a capacitance t^etween the 
polysilicon gate 18 and the N- layer 9, i.e. a gate-drain 
capacitance. Due to the Miller effect, a gate-drain 
capacitance affects more negatively the dynamic per- 
formances than an input capacitance. Secondly, the P+ 
stripes 14 allow to flatten the electric field lines in the 
regions of tf>e N- layer 9 between the stripes 1 1 when 
the device is stror^ly revere e-k>ta&6d (high reverse volt- 
age applied between source and drain). Crowding of the 
electric field lines is thus avoided, so that earty break- 
downs at the edges of the doped semiconductor stripes 
are prevented; this leads to an increase in the break- 
down voltage. Experimental tests have proven that 
breakdown voltages of up to 40 V are attainable. 

The preser>ce of the N+ stripes 24 allows a reduc- 
tion in the "on resistance" Roson erf the power device. 

It has been experimentally proven that a MOS-tech- 
nology power device integrated structure according to 
the present invention shows a gate resistance (Rg) var- 
ying between 0.7 and 1 Ohm. while a cellular structure 
device according to the known art shows typical gate 
resistance values ranging from 2.2 and 3.1 Ohms; thus, 
the gate reststartce of the power device structure of the 
present invention is significantly lower than that of 
known power devices, and is less dispersed. Such a 
reduction in the gate resistance has not been achieved 
at the expenses of the on-state resistance Roson: 
experimental tests, shown in Figure 19, have proven 
that the power device structure of the present inventkxi 



has a lower Roson than known cellular power devices. In 
Figure 19, wtiich is a source current vs drain-source 
voltage plot, cun^e A refers to a cellular power device 
according to the known art, and curve B refers to a 

5 power device according to the present invention: it 
appears that for any drain-source voltage value, the 
source current sunk by the power device according to 
the invention is higher ttian that of the cellular power 
device. It should be appreciated that such innprove- 

10 ments have been obtained only by means of a different 
layout technkiue, and not in the manufacturing technol- 
ogy- 

A manufacturing process for a MOS-technology 
power device according to the present invention starts 
15 with a heavily doped semicorxluctor substrate 10. A 
lightly doped layer 9 is epitaxially grown over the sub- 
strate 1 0; the tightly doped layer 9 is of the N type for an 
N-channel device, and of the P type for a P-channel 
device. 

30 A thick field oxide layer 30 is formed over the N- 
layer 9 (Rg. 11). The field oxide layer 30 is then selec- 
tively renrwed to open in it windows 31 tor the implanta- 
tion of a P type dopant, to form the P+ ring 8. the P+ 
portions 1 2 of the stripes 1 1 and the P+ stripes 1 4. The 

25 implant dose is between 10^^-10^^ atoms/cm^ (Fig. 12). 
After this implantation, the filed oxide layer 30 is again 
selectively removed, and a P type dopant is implanted in 
a dose of about 10^ ^ atoms/cm^ to form the P- ring 50. 
A thermal diffusion process is then performed sub- 

30 mitting the cNp to a temperature of atXHJt 1 100-1200 "C 
for twfo-three hours, to make the implanted dopant dif- 
fuse. Successively, the chip is submitted to a tempera- 
ture of about 1000 ''C for five-six hours: an oxide layer 
32 about 13000 Angstroms thick grows over the whole 

35 surface of the chip 1 (Fig. 13). 

The oxkle layers 32 and 30 are then completely 
removed except that near the edges of the chip (over 
the P- ring 50, see Rgures 4-6), and an N type dopant 
is implanted to form the N+ stripes 24; the implantation 

40 dose, of the order of 1 0^ ^ atoms/cm^, is suffkiiently low 
not to reverse the conductivity type of the already 
formed regions 12 and 14. After the implantation, an 
annealing treatment is perforrried (Fig. 14). 

A thin gate oxide layer 1 7 is then formed over the 

45 surface of the chip; the oxide layer 1 7 has a typical thick- 
ness of about 1000 Angstroms. 

A polysilicon layer 18 is deposited over the gate 
oxide layer 17 (Fig. 15). 

The polysilicon layer 18 and the oxide layer 17 are 

50 then selectively removed over the stripes 12 to define 
the insulated gate stripes 16. 

A P type dopant is then implanted in a dose of 
about 10^^ atoms/cm^ and is then made to diffuse by 
means of thermal process at a temperature of at>out 

55 1100 'C for six-seven hours to form the lightly doped 
portk)ns 13 of the stripes 1 1 at the sides of the P+ por- 
tksns 12 (Fig. 16). 

An N type dopant is then selectively implanted in 
the stripes 11 to form the N+ source stripes 15; the N 
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type dopant ctose is of the order of 10^^ atoms/cm^. A 
short thermal diffusion process allows the diffusion of 
the N type dopant to form the source stripes 15. 

A dielectric layer 21 rs then deposited over the 
whole chip, and it is then selectively removed to open 
the contact windows 22 and 23. 

A metal layer is deposited over the dielectric layer 
21 , and it is selectively removed to define the gate pad 
2. the gate ring 3, the gate fingers 4. the source plate 5 
and the source fingers 7. 

Figure 18 shows the doping profile of the different 
doped semtconductor regions at the end of the manu- 
facturing process. 

Figure 14A show an alternative process step suita- 
We to obtain a structure according to the preferred 
embodiment of the invention. 

Coming Isackto Figure 13. the oxide layers 32 and 
30 are not renraved from the regions over the P+ stripes 
1 4: in this way. as shown in Figure 1 4A, the 1 3000 Ang- 
stroms-thick oxide layer 32 is left over the P+ stripes 1 4. 

The process goes on in the same way previously 
described; Figures 15A and 16A show the structure 
according to the preferred embodiment of the invention 
after the steps 15 and 16 of the process previously 
desaibed. 

It will be appreciated by those skilled in the art that 
the present invention not only applies discrete power 
devices, as those previously described, but also to 
M OS-technology power devices integrated in Vertical 
Intelligent Power (y\P") integrated circuits and BCD 
integrated circuits. 

daims 

1 . MOS-technology power device integrated structure 
characterized by comprising a first plurality of elon- 
gated doped semiconductor stripes (11) of a first 
conductivity type formed in a semiconductor layer 
(9) of a secofKj conductivity type, each of said elon- 
gated stripes (11) including an elongated source 
region (15) of the first conductivrty type, an annular 
doped semiconductor region (8) of the first conduc- 
tivrty type formed in the semiconductor layer (9) and 
surrounding and merged with said ek>ngated 
stripes (11), insulated gate stripes (16) exterxling 
over the semiconductor layer (9) between adjacent 
elongated stripes (1 1 ), a plurality of conductive gate 
fingers (4) extending over and electrically con- 
nected to said Insulated gate stripes (16), and a 
plurality of source metal fingers (7), each one 
extending over a respective elongated stripe (11) 
and contacting said elongated stripe (11) and the 
respective elongated source region (15). so that the 
source metal fingers (7) and the conductive gate 
fingers (4) are interdigitated. 

2. MOS-technology power device integrated structure 
according to claim 1 , characterized in that said gate 
fingers (4) are connected to a conductive gate ring 



(3) surrounding the gate fingers (4), sakj gate ring 
being in turn connected to a gate pad (2). 

3. MOS-techrK>k>gy power device integrated structure 
5 according to claims 1 or 2, characterized in that 

said source metal fingers (7) extend from a com- 
mon source metal plate (5) substantially located at 
the center of the integrated structure. 

JO 4. MOS-technotogy power device integrated structure 
according to claim 1 , 2 o 3, characterized in that it 
comprises a second plurality of elongated doped 
semiconductor stripes (14) of the first conductivity 
type, merged wrth said annular region (8). each 

15 elongated stripe (14) of the second plurality being 
located under a respective insulated gate stripe 
(16). so that the elongated stripes (1 1) of the first 
plurality are intercatated by the elongated stripes 
(14) of the second plurality. 

20 

5. MOS-techndogy power device integrated structure 
according to claim 4, characterized in that it com- 
prises heavily doped semiconductor stripes (24) of 
the second conductivity type between the elon- 

25 gated stripes (11 .1 4) of the first and second plurali- 
ties. 

6. MOS-tecfmology power device integrated structure 
according to anyone of the preceding claims, char- 
so acterized in that the insulated gate stripes (16) are 

insulated from the underlyng semiconductor layer 
(9) by means of an oxide layer (1 7). 

7. MOS-technology power device integrated structure 
35 according to claim 6, chiaracterized in that said 

oxide layer (1 7) is a thin gate oxide layer and has a 
uniform thickness. 

8. MOS-technology power device integrated structure 
40 accordir>g to claim 6, characterized in that said 

oxide layer (17) comprises thick field oxide areas 
(20) over the semiconductor layer (9) between the 
elongated stripes (1 1) of the first pturaltty. and thin 
gate oxkle areas (19) partially extending over the 
45 elongated stripes ( 11 ) of the first plurality. 

9. MOS-tecfviok>gy power device integrated structure 
according to anyone of the preceding claims, char- 
acterized in that said elongated source region (15) 

50 conprises two laterally displaced elongated source 
regions (15). 

10. MOS-technok>gy power device integrated structure 
according to d aim 9, characterized in that said two 

55 laterally displ^ed ekxigated source regions (15) 
substantially extends for the whole length of the 
respective ek>ngated stripe (1 1) of the first plurality 
in which they are included. 
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11. MOS-technology power device integrated structure 
according to claim 9, characterized in that said two 
laterally displaced elongated source regions (15) 
are provided with periodic interruptions. 

5 

12. MOS-technology power device integrated structure 
according to anyone of the preceding claims, char- 
acterized in ttiat each elongated stripe (1 1} of the 
first plurality comprises a heavily doped elongated 
central portion (12) and two lateral lightly doped w 
elongated lateral portions (13). 

13. MOS-technology power device integrated structure 
according to anyone of the preceding claims, char- 
acterized in that said elongated stripes (14) of the is 
second plurality and said annular region (8) are 
heavily doped. 

14. MOS-technotogy power device integrated structure 
according to anyone of the preceding claims, char- 20 
acterized in that said semiconductor layer (9) is 
lightly doped. 

15. MOS-technology p>ower device integrated structure 
according to anyone of the preceding claims, char- 25 
acterized in that said semiconductor layer (9) lies 
over a heavily doped semiconductor substrate (10). 

16. MOS-technology power device integrated structure 
according to claim 15, characterized in that said 30 
semiconductor substrate (10) is of the secorvl con- 
ductivity type. 

1 7. MOS-technology power device integrated structure 
according to claim 15, characterized in that said 35 
semiconductor substrate (10) is of the first conduc- 
tivity type. 

18. MOS-technology power device Integrated structure 
according to anyone of the preceding claims, char- 4o 
acterized in that said first and second conductivity 
types are the P and N types, respectivety. 

1 9. MOS-technology power device integrated structure 
according to anyone of claims 1-17. characterized 45 
in that said first and secorxl conductivity types are 

the N and P types, respectively. 

20. process for the manufacturing of a MOS-technology 
power device integrated structure, characterized by 50 
providing for forming a first plurality of elongated 
doped semiconductor stripes (1 1) of a first conduc- 
tivity type and an annular doped semiconductor 
region (8) of the first corxJuctvity type in a lightly 
doped semiconductor layer (9) of a second corxJuc- 55 
tivity type, the annular region (8) surrounding and 
being merged with the elongated stripes (11). form- 
ing elongated source regions (15) of the second 
conductivity type in said elongated stripes (11), 



forming conductive insulated gate stripes (16) over 
the semicorxluctor layer (9) t>etween and partially 
extending over said efongated stripes (11), forming 
corxluclive gate fingers (4) extending over and con- 
tacting respective insulated gate stripes (16), form- 
ing source metal fingers (7) each one extending 
over and contacting a respective etor^ted stripe 
(11) and the elongated source region (15) formed 
therein. 

21. Process according to claim 20, characterized by 
further providing for forming a second plurality of 
elongated doped semiconductor stripes (14). inside 
and merged with said annular region (8), each one 
intercalated with the elongated stripes (11) of the 
first plurality. 

22. Process according to daim 22. characterized by 
providing for forming heavily doped semtcortductor 
stripes (24) of the second conductivity type 
between the elongated stripes (11.14) of the first 
ar>d second pluralities. 

23. Process according to claim 22. characterized by the 
followtng steps: 

a) forming a thick oxide layer (30) over the 
lightly doped semiconductor layer (9); 

b) selectively removing the thick oxide layer 

(30) to open windows (31); 

c) implanting a heavy dose of a first dopant of 
the first corKJuctivity type through tine windows 

(31) in the thick oxide layer (30); 

d) diffusing the first dopant to form said first and 
second pluralities of elongated stripes (11,14) 
and said annular region (8); 

a) removing the thick oxide layer (30); 

f) implanting a second dopant of the second 
conductivity type to form said heavily doped 
stripes (24) of the second conductivity type, 
said secorvJ dopant being implanted in a dose 
suitable not to invert the conductivity type of the 
elongated stripes (11,14) and of the annular 
region (8); 

g) forming a thin gate oxide layer (17); 

forming a polysilicon layer (18) over the 
gate oxide layer (17): 

h) selectivety removing the polysilicon layer 
(18) and the gate oxide layer (17) to define said 
insulated gate stripes (16); 

i) implanting a tow dose of a third doparrt of the 
first corKluctivity type to form lightly doped 
elongated channel portions (13) at the skies of 
the elongated stripes (1 1) of the first plurality; 
I) selectively implanting a heavy dose of a 
fourth dopant of the second conductivity type to 
form said etongated source regfons (15); 

m) forming a dielectric layer (21); 

selectively removing the dielectric layer 
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(21) to open elongated contact windows 
(22,23) respectively over the elongated stripes 
(1 1) of the first conductivity type and the insu- 
lated gate stripes (16); 

n) forming a metal layer over the dielectric layer s 
(21); 

o) selectively removing the metal layer to form 
said source fingers (7) and gate fingers (4). 

24. Process according to claim 23, characterized in thiat ' o 
in step d) it provides for growing a further thick 
oxide layer (32), and in that in step e) the thick oxide 
layers (30.32) are rKrt removed over the elorKjaled 
stripes (14) of the second plurality. 
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